Substrate concentration is one of the most important factors to determine the velocity of enzyme-catalysed reactions. It has been written that, in nearly all cases, when initial velocity of an enzyme catalysed reaction is plotted against substrate In Fig. l ( b ) 
s, and K, is the substrate concentration at 1/2( V,-,), has been found to hold in very many cases, although the assumptions underlying the Michaelis-Menten equation may not necessarily be correct. The graph of reaction velocity against substrate concentration for an enzyme obeying the Michaelis-Menten equation is defined by two quantities, V,=, and K,, which can be determined from the experimental data according to the method of Lineweaver & Burk ( 1934) by plotting I / v against 1 /s.
Fructose-l,6-bisphosphate-aldolases (EC 4.1.2.1 3) (HI, IV and V), isolated and purified from guinea-pig cerebral cortex, appeared to behave in a non-Michaelis-Menten manner when the variation of reaction rate with substrate concentration was measured in glycine/NaOH buffer (Nicholas, 1989a) and in Tris/HCI buffer (Nicholas, 19896) .
The Michaelis constants for the three isoenzymes have been shown to be dependent on the protein concentration of the enzyme preparation used in the determination (Nicholas, 1989c) and to increase in value with increase in protein concentration. The results presented here further characterize isoenzymes in terms of Vma, values (pmol of fructose 1,6-bisphosphate/min per mg of protein) determined from doublereciprocal plots and possibly reveal further anomalous behaviour of the isoenzymes compared with MichaelisMenten predictions.
The experimental details and statistical treatment of the data are described in the preceding communication (Nicholas, 1989d hydroxylase ( phenylalanine 4-mOnOoxygenase; E C 1.14.16.1) catalyses the first and rate-limiting step in phenylalanine catabolism in mammals (Kaufman, 1971 ). This enzyme is only expressed in liver and kidney (Berry el al., 1972), with some 20% of the total activity being associated with the latter organ (Rao & Kaufman, 1986) . The naturally occurring cofactor has been identified as tetrahydrobiopterin (Kaufman, 1963) , but several synthetic pterins, such as dimethyltetrahydropterin, have higher cofactor activity (Kaufman 8c Levenberg, 1959 Considering the effects of glucagon on the rat liver enzyme, starvation would be expected to stimulate its tetrahydrobiopterin-dependent activity (due to phosphorylation). We show, in this communication, that starvation also leads to an elevation of the amount of enzyme, as assessed from its activity with dimethyltetrahydropterin and by immunotitration studies. There is also a selective stimulation of kidney phenylalanine hydroxylase activity under the same conditions.
Groups of eight male Sprague-Dawley rats were allowed free access to food and water or were starved for 3 days. They were killed by decapitation and the livers and kidneys were rapidly excised and placed in cold 0.15 M -KCI.
Extracts were prepared by homogenization in 3 vol. of cold 0.1 5 M-KCI. Enzyme assays, protein determinations and calcium phosphate-cellulose chromatography were performed as previously described (Donlon & Kaufman, 1978) .
Increasing amounts of rabbit antibody, raised against purified liver phenylalanine hydroxylase (Shiman et al., 1979) , were added to 50 pl aliquots of liver extracts and the volume was adjusted to 125 pl with 10 mM-Tris/HCI, pH 7.0. Reaction mixtures were incubated at 20°C for 60 min and then allowed to stand overnight at 4°C. After completion of the precipitin reaction, the dimethyltetrahydropterin-dependent activities remaining in the supernatants, obtained at 40 000 g for 20 min at 4"C, were determined. The end-point of the phenylalanine hydroxylase antigen titration is the volume of antibody preparation required for 50% inhibition of the total activity (i.e. with control antibody), as determined from a semilogarithmic plot of activity remaining in the supernatant versus the volume of antibody added (Li & Knox, 1972) . The specific activities (nmol/30 min per mg) of hepatic phenylalanine hydroxylase were (means f s.E.M.): (a) with tetrahydrobiopterin, controls 31 It 1, starved 68 f 14 ( P < 0.05); (b) with dimethyltetrahydropterin, controls 3 4 0 f l 1 , starved 420k21 (P<0.01). The data obtained with tetrahydrobiopterin are consistent with a more phosphorylated form of the enzyme in the starved livers, which is also supported by the distribution of the multiple forms we have obtained upon calcium phosphate-cellulose chromatography (Donlon & Kaufman, 1980) . The specific activities with dimethyltetrahydropterin are indicative of increased levels of enzyme protein. This is further supported by the finding that the immunotitration end-points were 19 pl for control samples and 25 pl in the case of samples from starved animals. The effect of starvation on the tetrahydrobiopterin-dependent specific activity of the kidney enzyme was not significant (1 14% of control values), but with dimethyltetrahydropterin there was a highly sigruficant
